individuals with as much as 1 unit of antitoxin per cubic centimetre of blood, while another toxin would pass as immune those possessing only rou unit. Until a more satisfactory standard involving neutralization of antitoxin was adopted, it would be necessary carefully to choose the toxin to be used for the test. Toxin in high dilution was very labile, and each preparation must be controlled by animal tests. Two methods were in use: (1) the determination of the minimal reacting dose; (2) the titration against antitoxin.
Both methods involved intracutaneous injection into guinea-pigs. The second of these methods would form a satisfactory standard for the dose to be adopted for different toxins. Doubtful Schick reactions could be controlled by determining the antitoxin content of the blood of the individual under test. For such determination the usual intradermic method of testing was used, with slight modification necessary in dealing with small quantities of blood and low antitoxin content. The preparation of toxin-antitoxin mixtures for active immunization needed careful control. The mixtures must be shown to be non-toxic for guinea-pigs in doses of 1 c.c., according to the recommendation of American authorities. In addition to these, however, the immunizing properties should be tested on guinea-pigs and rabbits. When such methods of testing antigenic valu.es were established, the immunizing values of the mnixtures might be increased by selection of toxin used. Schick Test and the Subsequent Active Immunization.
OF 300 children 31 per cent. gave a positive result when tested by the Schick method. This figure closely resembled that found by Park and Zingher in New York. Repeated tests on the same subjects gave the same results. Of readings made on the first day 95 per cent. agreed with the final readings of the fourth day. When readings were recorded as " doubtful," it was probable that nearly all such cases were really immune, assuming that the toxin dilution used had been full of potency and the injection technique correct. Eighteen children who had had diphtheria some weeks earlier were tested: three gave a positive Schick response, two a negative, and thirteen a negative (and pseudo-) reaction. Five carriers of virulent bacilli were tested, and all gave a negative reaction. It was probable that all true carriers of virulent bacilli gave a negative Schick response; if positive, they were incubating the disease, and would suffer an attack in the immediate future. Avirulent carriers might give a positive or negative reaction; of seven tested one gave a positive Schick reaction, and six a negative. All children giving a Schick positive reaction were immunized with toxin-antitoxin mixture. Ninety-nine were tested eleven weeks later; two only gave a positive response, the remainder were immune.
These two had been reinoculated, and now gave a negative Schick reaction. Practically no general reactions occurred; local reactions were common, but caused very little interference with the children's activities.
DISCUSSION.
Sir G. BUCHANAN (in a communication read in his absence by the Hon. Secretary) said that in a recently published note on diphtheria prevention he had laid stress on the importance first, of overhauling, modifying and improving preventive m--ethods which were based on the segregation of diphtheria cases and different kinds of " carriers '" and, secondly, in appropriate instances, of adopting the entirely different system of dealing with individual susceptibility which was so extensively employed in New York, Chicago and other American cities. 'Residential child communities, of all social grades, were very suitable localities for the adoption of the second method in this country, first, because of the serious results in health, dislocation of work, and cost, which frequently followed the outbreak and spread of 'diphtheria in public schools, orphanages and cottage homes; and, secondly, because it was at such establishments especially that the most favourable circumstances for the application of the Schick test and active immunization under the best conditions for observation, judgment of reactions, and necessary records, were most likely to occur. It would be unwise to take the American or any other experience merely at its face value, but it would be equally wrong to disregard a large body of well-supported facts which indicated that by a simple and practically harmless procedure, readily assented to when properly explained to responsible parents -r guardians, a school or institution of this kind could be kept permanently free from diphtheria, and the diphtheria carrier, in the event of arrival, could be disregarded. Dr. Copeman and Dr. O'Brien had shown how the method had been applied at an institution in which the authorities felt it incumbent on them to make use of new knowledge to protect the children under their care. At this institution 100 per cent. of natural or induced immunity, in the sense of the Schick test, had been secured. If, as he (Sir G. Buchanan) hoped, the system was maintained with new arrivals, and records were kept, they would, in course of time, obtain a valuable piece of independent evidence in their own country of the degree and duration of the protection acquired. They had already good reason to expect that such protection would be high and would last substantially over many years. There would therefore seem to be justification in promoting the adoption of the method in any other similar institution in which it could be undertaken with necessary thoroughness and skill. The question whether the method should or shoula not be recommended by public health authorities in such institutions was so important at the present time that he hoped that if any objections, theoretical or practical, could be made, they would be brought out in the discussion and fully considered. As a practical point it was desirable to considerwhether the system could successfully be started in an institution not itself affected by diphtheria and at a time when diphtheria was rdlatively little in.evidence. Theoretically, perhaps this would be the best time to begin, but, in practice, the difficulties of obtainingconsent in the absence of apprehension of the disease might be considerable, no matter whether one was dealing with a public body or with individual parents. He hoped the attention of the Section would also be given to two other matters which seemed relevant in that connexion. First, had they not reached a stage at which the medical officer of every isolation hospital should ascertain the Schick reaction of every member of the staff, and offer immunization to all positive reactors ? And, secondly, should not the Schick reaction be demonstrated to all students in their infectious diseases course ? Or perhaps still better, demonstrated in the ordinary medical course of every medical school, where there would be no lack of volunteers ? Dr. TOPLEY referred to the instances of positive Schick reactions in patients recently recovered from an attack of diphtheria during which they had received injections of antitoxic sera. These instances seemed to suggest that the temporary passive immunity conferred in this way prevented, in some cases at least, the acquirement of the more permanent active immunity, which 'was usually considered to follow an attack of this disease. In view of the considerable interest of this question, in connexion -with the general problems of immunity, were there any statistical data indicating that second attacks of diphtheria were more common now than in the days before antitoxin came into general use, or that patients who received large doses of antitoxin early in the disease were more liable to suffer from a second attack than those patients who received antito:kin at a later stage and in smaller doses? With reference to the rarity of the combined positive and pseudo-reaction, might not this imply that the two reactions were not really independent, but that the hypersensitiveness evidenced by the pseudo-reaction -perhaps to the bacterial protein-was commonly associated with an immunity to the exotoxin ? Which of the two following was to be regarded as the more reliable means of differentiating a negative pseudo-reaction from a positive combined reaction: (1) differences in the size and intensity of the skin reactions; or (2) differences in their rate of fading ? Dr. A. K. CHALMERS (President) submitted the following observations by Dr. ARCHIBALD, Superintendent, Belvidere Fever Hospital, Glasgow, who had made some use of the test in the fall of last year:-SCHICK TEST.
The following is a note of the results obtained by the test during October, November and December, 1921. The toxin used was, for the most part, supplied from the Wellcome Research Laboratories, and the outfit consisted of: (1) A capillary tube of undiluted toxin; (2) 10 c.c. of phenol saline to dilute the toxin; (3) 10 c.c. of phenol saline plus heated toxin for control test. The site selected was the flexor aspect of the forearm, and in every case injection and control were made on the same arm for better comparison. Care was taken that the injection was made intradermally. The dose employed was a fiftieth of the minimum lethal close for a 250-grm. guinea-pig in 0'2 c.c. of normal saline. Each case was inspected daily for a week and the result usually dletermined ninety-six hours after injection.
Types of Sutbjects. (a) Nurses not exposed to Diphtheria.-None of these nurses gave a history of having suffered from diphtheria. In this group the three positives received two doses of 1 c.c. toxin-antitoxin intramluscularly, a week elapsing between the doses. No constitutional reaction was recorded, but a local reaction-redness, swelling and induration-occurred in each case. This local reaction was not severe and did not render any of the nurses unfit for duty. Two doses only were given because in no case was the reaction, even when positive, accompanied by any constitlitional or even local disturbance, and it was assumed that two instead of three would be sufficient. (b) Scarlet Fever Cases exposed to Diphtheria: Among the ten subjects with negative reactions there were: (1) A female, aged 15, who had suffered from diphtheria at 5 years of age; her throat yielded definite repeated positive swabs; (2) a female, aged 6, who also yielded definite repeated positive swabs. Unfortunately, these swabs were not submitted to virulence tests. Among the six positive Schick tests two only had positive findings from the throat, but one case, aged 10 years, with a negative throat finding, showed a vesicular local reaction with the Schick toxin. This subject exhibited a constitutional reaction to toxin-antitoxin inoculation. The three patients who had pseudo-reactions all yielded negative throat swabs. In this group of cases immediately exposure took place the Schick test was performed. Serum was not given to positive cases until twenty-four hours later, when the results of throat cultures were known. The giving of serum may possibly have rendered equivocal the Schick test negative findings in two cases. It is interesting to note that, in connexion with this group of cases, three nurses (two of whom had not nursed diphtheria and one who had) had the Schick test applied. The latter yielded a positive Schick and a negative swab from the.throat. Three days later she developed diphtheria before toxin-antitoxin injection was undertaken. In another group of tests carried out in the same class of cases, namely, scarlet fever cases exposed to diphtheria, twenty injections yielded nine positive results. All had negative throat findings at time of test. In yet another group twenty injections yielded eight positive results and one pseudo-reaction. All 
positive
All these subjects yielded negative swabs from the throat.
(e) Enteritis Cases not exposed to Diphtheria Total number of tests, 181. Total number of positive findings, 42 (or 23'3 per cent.). Total number of tests in patients not exposed to diphtheria, 94. Total number of positive findings in patients not exposed to diphtheria, 14 (or 14-9 per cent. 
